PRV 



PATLNT-OCH REGISTRERJNGSVERKET 

Patentavdelningen 

Intyg 

Certificate 



^^Q\S^^ Harmed intyg as att bifogade kopior overensstammer med de 

<^ ^ ^^^<^^^^9^r som ursprungligen ingivits till Patent- och 

^ ^ ^^^^^^^^9^^^^^^^ ^ Tiedannamnda ansokan. 

^ fcArf ^ I This is to certify that the annexed is a true copy of 

^ Sfa^ / the documents as originally filed jiith the Patent- and 

^ BHI ^ y Registration Office in connection with the following 

^c/ • patent application. 

(71) Sokande A-f- Science Invest AB, Goteborg SE 

Applicant (s) 

(21) Patent ansokningsnummer 0200667-4 
Patent application number 

(86) Ingivningsdatum 2002-03-05 
Date of filing 



Stockholm, 2005-02-23 

For Patent- och registreringsverket 
For the Patent- and Registration Office 

Hj6rdis Segerlund 
Avgift 

Fee 170:- 



PATENT- OCH 
REGISTRERINGSVERKET 

SWEDEN 



Postadress/Adress Tel efon/ Phone 

Box 5055 +46 8 762 25 00 

S-102 42 STOCKHOLM Vx 08-782 25 00 



Telex 
17978 

PATOREG S 



Telefax 

+ 46 8 666 02 86 
08-666 02 86 



pliJRPftTENT flB Fax:+46-31-63026:A 5 Mar '02 15:43 P. 03/26 

+46 31 630263 

AWAPATENTAB A* SCIENCE INVEST AB 

- W 0 5 

1 

it ^VAIlA®^^ GOF"^ NOVEL USE OF CYTOKINE INHIBITORS 



fjeXd of the invention 
The present invention relates to phdnnaceutical conspositions and meth- 
ods for prevention and/or reduction of formation of scar tissue and/or forma- 
tion of adhesions. 

5 

Background of the invention 
In general, wound healing is a positive physiological reaction that may re- 
store anatomy and function of various tissues after trauma. The trauma may be 
accidental, the result of surgical intervention or the eflfect of a disease or ge- 

10 netic condition. The ideal end result of wound healing should be to restore the 
tissues to the situation before the trauma. One important part of tise wound 
healing process is to form connective tissues or scar tissue that may support the 
healing tissues during wound healing and regeneration. However, in many 
cases during wound healing, the newly formed coxmective tissties (scar tissue) 

15 may interfere negatively with the normal function of the healing tissues. The 
wound healing with formation of new coimective tissues may also induce ad- 
hesions tiiat may induce pathological conditions per se. Adhesions and scarring 
may also reduce the possibilities of later surgical intervention of the injured 
tissue if needed. Scar tissue may also induce cosmetically undesirable results 

20 such as cheloid formation. Examples of adhesions and scaiiing may be found 
virtually in any organ or tissue undergoing wound healing after trauma or sur- 
gery. Following abdominal surgery and following gynecological surgery it is 
not uncommon that the surgical procedure per se may induce adhesions that 
may both make later surgery more difiScult and even induce pathological con- 

25 ditions such as ileus. Following spinal surgery it is common to have a situation 
with a dense scar formation called epidural fibrosis. This may in certain case 
induce significant difficulties for repeated surgoy and has also be« suggested 
to induce compression of the adjacent nerve tissue. In other organs excessive 
wound healing may induce unwanted fixation of tissues and structures that 

30 may reduce function and induce pathological conditions. In general, a method 
for controlling the wound healing, particularly tiie formation of scar tissue and 
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adhesions^ wo\ild be of a great value in most cases of posttranunatic or post 
surgical wound healing. 

In the literature it is has been recognized that foetal tissues heal 
emphasis of regeneration of fhe injured tissue wifli no or little scar formation. 
5 In contrast, adult tissues instead may result in scar formation that may domi- 
nate over tissue regeneration. The fibroblasts that invade the area of wound 
healing have been suggested to play a key role in scar formation since they are 
the cells that are responsible for the formation of collagen, which is the main 
constituent of a scar. The fibroblasts should also play a key role in adhesion 
10 formation since the main component of adhesions is collagen formed by fibro- 
blasts. 

Since the fibroblasts are responsible for producing collagen attention 
has been drawn to the regulation of die fibroblasts in order to reduce scar for- 
mation. Transforming growth factor (TGF), whidi is an anti-inflammatory cy- 

15 tokine, and fibroblast growth factor (FGF) are known to stimulate the fibro- 
blasts to produce collagen. Attempts have been made to administer a TGF- 
inhibitor for this purpose with varying degree of success. Tumor necrosis fac- 
tor alpha (TNF) and interleukin 1 (IL-1) may reduce coOagen production firom 
fibroblasts in in vitro systems. However, no attempts have been made to reduce 

20 scar fomiation by administration of these two cytokines. 

SuwiTOary of tibe inventian 
Based on the knowledge derived f£om the literature the inventor as- 
sessed the efficacy of inhibiting scar formation by administration of TNF in a 
25 laminectomy model on the rat (see the CoraparaXive Ejcample below). To his 
surprise^ he found, contrary to what could be expected, diat the wound healing 
was significantly impaired in the rats exposed to TNF. Scar formation and ad- 
hesions were also more common after administration of TSF compared to con- 
trol. 

30 Since adrniiustration of TNF increased scar fbnnation and 

lively influenced the wound healing per se, the investor realized that the in vi- 
tro data acquired in experimental settings regarding fibroblast regulation are 
not applicable in vivo, and that these findings had to be re-evaluated in ligiht of 
the in vivo situation. 

35 The cytokine network is complex and what may seem to be evident 

firom an in vitro setting may often prove not to be applicable in the in vivo set- 
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ting. The in vivo situation at the area of wound healing cox^prises a vast num- 
ber of known and unknown substances that may interact in ways not present in 
vitro. Administration of a cytokine in one concentration may have an effect 
that is cotmteiacted by administiration of the same cytokme in a hig^ dose 
5 due to synergistic inhibition and stimulation between d» various cytokines ais 
well as physiological inhibition of its irelease &om adjacent cells. 

One key mechanism essential for the fomiation of a scar is the physio- 
logical, inflammatory process Aat occurs early at the location of wound heal- 
ing. The inflammation induces an increased blood flow in tiie wound healing 

10 area. The inflammation also induces an activation of adhesion molecules that, 
together with a simultaneous mcrease in vascular jienneability , may facilitate 
the migration of inflammatory cells to the wound healing site. Inflammatory 
mediators also have leucotactic or chemotactic properties, i,e. attract wMte 
blood cells to flie area of wound healing. Two important inflammatory media- 

15 tors responsible for this leucotaxis are TNF and E^l . In delayed type hyper- 
sensitivity (DTH), TNF and IL*l augment the inflammatory reaction induced 
by inflammatory cells. TNF and IL-1 synergistically with other chemokines 
stimulate local macrophages to produce fibroblast stimulating substances that 
will stimulate ^e fibroblasts to produce collagen. 

20 The inventor therefoie assumed that a more feasible way to prevent scar 

formation flian previously suggested was to reduce the activity of &e involved 
substances, which he also late? found to be true. This both prevent cell migra- 
tion to the site of wound healing and also reduces the production of fibroblast 
stimulating substances. Since TNF and BL-l are responsible for bo^i these 

25 mechanisms, the most efficient way to reduce scar fomiation and adhesion is to 
inhibit the action of these two pro-inflammatory cytokines or other pro- 
inflammatory cytokines. 

The characterizing features of the invention will be evident ficom the 
following description and the appended claims. 

30 

Detailed description of the ii^ventioa 
As discussed above, and finther demonstrated in the Example below wherein 
administiration of infliximab to rats with a standardized laminectomy is dis- 
cussed, the inventor found, contrary to what could be expected fiom existing 
35 literature, that inhibition of pro-inflammatory cytokines is an efficient way to 
control wound healing and to prevent and/or reduce scar tissue formation 



fUflPflTENT fffl Fax:+/»-31-6302KA 5 Mar '02 15:44 P.(A/26 

+46 31 £30253 

Ink. t. Patent- ocli m'^^^ BEST AVAHLABLE COPY 

7\m -03- 0 5 

4 

and/or adhesion fo{feiSfi'on°&uS§i^pro-in£Iamm cytokines aire tumor necxo- 
sis factor (TNF), interleukin 1 QL-l), interleukm 6 (E.-6), interieufcin 8 (IL-8), 
interleukin 12 (IL-12), interleukin 15 (IL-15), intericukin 17 (IL-17), inter- 
leukin 18 (IL-1), granulocytes-macrophage colony stimulating fector (GM- 
5 CSF), macrophage colony stimulating factor (M-CSF), monocyte chemotactic 
protdn-1 (MCP-1), macrophage inflammatory protein 1 (MJP-V), RANTES 
(regulated upon activation, normal T-cell e^ressed, and presumably secreted), 
epithelial cell-derived neutrophil attractant-78 (ENA-78), oncostaltin-M 
(OSM), fibroblast growth fiictor (FGF), platelet derived growdi factor (PDGF), 

1 0 and vascular endotfielial growth factor (VEGF); and in particular TNF (also 
called TNF-a) and IL-1 (including both lL-1 a and IL-1 p). The exact mechar 
ttisms behind this arc not fully known. However, the reduced scar formation 
may be the result of a reduced inflammatory reaction at the wound she, with 
reduced reouitmait of inflammatory cells and fibroblasts, and by a reduced 

15 stimulation of macrophages. 

The use and method according to the invention for reduction of scar 
formation under these conditions are extremely valuable for controlling wound 
healing, thereby maintaining the normal function and regeneration of die in- 
jured tissue, allowing for repeated surgery and reducing the risk of scar induces 

20 paUiological conditions. The pharmaceutical conqposition and method accord- 
ing to dw invention are thus suitable for treatment of posttraumatic tissue in- 
jury. Posttraumatic tissue injury may e.g. be the result of an accident. Post- 
traumatic tissue injury may also be caused by surgery or surgical intervention. 
Scar formation may also result from a patiiological condition. The pathological 

25 condition may be caused by a vascular disease, such as bleeding or infarct, 

which may lead to necrosis. The pathological condition may also be caused by 
a toxic influence, such as damage caused by an acid, or by tfaermio injury, such 
as bum injury. Furthermore, the pathological condition may be of a genetic 
otigm, such as cystic fibrosis. The end result of wound heating may also pro- 

30 duce hypotrophic scaxxing, e.g. cheloid. 

The suggested treatment is applicable at all kinds of surgery- It may also 
be used after traumatic tissue injury. Tissue injury may also be the result of 
toxic influence, as the result of reduced blood flow due to vascular disease, or 
as the result of a thermic injury, and the treatment according to the invention is 

35 applicable also for these three latter conditions. The invention is also applica^ 
ble to prevent cheloid formation. 
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For liie purpose of this disclosure, the tenns "blocking agent", "bloddng 
substtoce", " inhibitor" and "antagonist" maybe used intcrchangeably- 

As stated above, inhibition of a pto-inflammatoty cytokine is useful for 
the reduction of scar formation. This inhibition is possible to achieve by any 

5 suitable cytokine inhibitor, such as available phaxmacological coo^sitions. 

Pers(»is skilled in flic art are well aware of what is intended by a pro- 
inflammatory cytokine. For the puipose of this disclosure, it may, however, be 
further clarified that the expression "a pro-inflammatory cytokine" relates to 
any substance from the cjrtokine family that posses one or more of the follow- 

10 ing specific mechanisms of action: increasing vascular paaneability, at- 
tractijig white blood cells (leucotaxia or chemotaxia), ^ activating macro- 
phages, and recruiting mactqphages to &e dte of wound healing. These ef- 
fects may be assessed far each individual substance by use of flie assays dis- 
closed below. "A substance that inhibits a pro-inflammatory cytokine" as it is 

15 used herein thus relates to a substance that may blodc one or more of tiiie four 
listed cfifects in the assays disclosed below. However, due to differences be- 
tween species, one may also translate findings fiom the expeiimental setting to 
the human simation. For instance, if a monoclonal antibody with specificity 
towards a specific cytokine of a certain species inhibits (he action of the cyto- 

20 kine in one of the three ways disclosed bdow in &at specific species, one may 
assume that a monoclonal antibody, with specificity towards flie human ver- 
sion of the cytokine, may inhibit diis cytokine in the human situation. 

Assav for increase of vascular permeabiHtv: A golden hamster, weig^ 
ing 65-100 g, is anaesthetized witii a mixture of Apozepam® ODiazepam 5 

25 mg/mlApothekamesLaboratorium, Oslo, Norway) and Mebwnal Vet® 
(Penthobarbital 60 mg/ml, NordVacc Vaccin AB, Malmd, Sweden) volume 
ratio 10:1. An initial dose of 0.3 ml is given intraperitoneally. Additional injec- 
tions of 0.1-0.4 ml are admrnisteted each 30 minutes. The hamster is placed on 
a heated (37«» C) perspex plate, and the ri^t cheek-pouch is everted over a 

30 translucent rubber plate and covered with plastic fiUn in order to prevent reduc- 
tion in blood flow rate due to direct exchange of oxygra. An injection of 0.3 
ml of FITC-Dextran (mw 150.000, 25 mg/ml, Sigma, St Louis, USA) is made 
in the femoral vein for fluorescence vital microscopic observations of macro- 
molecular extravascular leakage. Temperature and humidity is controlled by 

35 irrigation of saline at 37*C. An injection of approximately 0.02 ml of a suitable 
concentration of the substance to be tested is made between the two layers of 
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the cheek-pouch using a Ihin injection needle (diam^ 0.4 nwa). Tbs same 
volume of saline is performed in an adjacent part of the cheek-pouch at a dis- 
tance ftom the other injection site sufficient to eliminate the risk of communi- 
cation between the saline and the tested substance within the cheek-pouch. The 

5 iiijecti<Mi procedure are cazxied out under a staeomicroscope to minimize me- 
chanical damage to tiie microvesscls. Microvascular reactions are studied for 
60 minutes at various magnificications, using fluorescence microscopic tech- 
niques (Leitz, Wetzlar, Germany). A pro-inflammatory cytokine as defined 
according to the present invention induces a leakage of flie fluorescent maero- 

10 molecule FITC-dextran. A similar leakage should not be obsexved at the site 
injected by saline. 

^ ^sav for leuootajtia or chemotaxia: A pig, bodywei^t 25-30 kg, is 
anaesthetized with an intramuscular injection of 20 mg/his bo^yweight of Keta- 
lai® (ketamine 50 mg/ml, Parke-Davis, Morris Plains, New Jersey) and an in- 

15 travenous injection of 4 mg/kg bodyweig^it of Hypnodil® (methomidate chlo- 
ride 50 mg/ral, AB Leo, Helsingborg, Sweden) and 0.1 mg/kg bodyweight of 
Stiesnil® (azaperon 2 mg/ml, Janssen Pharmaccutica, Beerse, Belgium). An- 
aesthesia is maintained by additional intravenous injections of 2 mg/kg body- 
weight of Hypnodil® and 0.05 mg/kg bodyweight of Stresnil®. One ml of a 

20 fluid containing a sufficient concentration of the substance to be tested is 
placed, in a suitable concOTtration locally in its natural fiwm, in slow-release 
preparations or by continuous administration by osmotic mini-pumps, in a spe- 
cially designed titanium-chamber. The chamber is 5 mm high and has a diame- 
ter of 1 5 mm. The top could be dismounted and is porforated with 1 8 holes, 

25 each with a diameter of 1.4 mm. The chamber, togefeer with one chamber with 
the same volume of saline, are placed subcutaneously in the lumbar region 
tibxough separate incisions, with no communicatioa between the chambers. Af- 
ter 7 days its pig is reanaesflietized similar to fhs first procedme. The cham- 
bers arc harvested and the conteot of the chamber is placed in a test-tube to- 

30 gether wifli 1 ml of Hanks' Balanced Salt Solution (Life Technologies, Paisley, 
Scotland). From this suspension, 100 nl is used to wash out flie chamber for 
remaining cells. This procedure is repeated 5 times. The test-tube is then 
shaken for 15 seconds. A total of 25 jaI of the suspension and 25 ^l of Tfirk's 
staining medium (Sigma. St Louis, USA) are mixed and placed in a chamber of 

35 Blirker. The total number of leukocytes in each chamber is de^imined using 
li^t microscopy. The chamber with a pro-inflammatory cytokine as defined 
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according to the present invention then contains significantly more wWte blood 
cells than the chamber vri&L only saline. 

^> ^ssav for activation of macrophages: A macrophage cell line is 
bought and cultured according to the description of the manufecturer. Exam- 

5 pies of iiselul ceU lines arc; DH-82 from ECACC, SaHsbury, WUtshire, Great 
Britain; ACC288, ACC269 or ACC416 firom Deutsche Sammlung von Mikro- 
organismen un Zellkulturen GmbH (DSMZ); or ICLC ATL9801 1 from Insti- 
tute of Pharmacological Sciences, Milan Italy. The cells are cultured in multi- 
ple-well culture plates. The substance to be tested is i^lied to the culture- 

10 wells in various concentrations. After incubation for 6-72 hours, aliquots of die 
culture media (25-50 \xl) of the culture media are used for assays. Assays of 
TNF and IL-8 and Nitric oxide (NO) are performed using commercially avafl- 
able assays and Ae results are campated vn± assays from culture media with- 
out the addition of fiie substance to be tested. A pro-inflammatofy cytokime as 

15 defined according to the present invention induces sigaificantly higher levels 
of one or more of TNF, IL-8 or NO in the culture media compared to culture 
media without the tested substance. 

Assay for tectuitiff f ynt of macro pbap ;es to the .site of wound healing; 
Rats are anaesthetized with a standardized combination of pentobarbital and 

20 diazepam. The skin on the back is shaved. A 3 cm long midHne incision is 
made in the skin and in the underiying muscle. The substance to be tested is 
applied in a sui^le concentration locally in its natural form, in slow-release 
pxeparations or by continuous administration by osmotic mini-pmnps. In con- 
trol experiments, the same amount and administraiion of saline is e«ecuted. 

25 The skin is sutured. After 1^ wedcs Ae rat is re-anaesflietized and the area of 
woimd healing in the skin and in the muscle is harvested and processed fot 
immunohistochemistry. Commercially available antibodies fot macrophage 
specific CD-molecules (e.g. CDwl7, CD23. CD25, CD26, CD64, CD68. 
CD69. CD71, CD74. CD 80. CD88, CD91 and CD105) are used to visualize 

30 the presence of macrophages in the healing tissues. The number of macro- 
phages is then found to be significantly higher in the healing tissue when ex- 
posed to the tested substance than in tissues exposed to saline control. 

TTihihition of t)rft-i-t»fla™natorv cvtoMass: An inhibitor of a pro- 
inflammatory cytokine as defined according to the present invention will re- 

35 duce the effects of the pro-inflammatory cytokine in one or mote of four 
assays above, i.e. increase of vascular permeabiUty. leucotaxia and activation 
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or recruitment of macrophages, and/or it will have an inMbitory effect on the 
recruitment of macrophages in Ae assay for inhibitioni of lecruitment of 
macrophages disclosed below. 

^> Assay for inhibition of recniitment fnaeroohayes to site of wownd 
hftai^B ff- Rats are anaesthetized with a standardized comibinalion of penfobaxbi- 
tal and diazepam. The skin on the back is shaved. A 3cm long midline incision 
is made in ±e skin and in flie underlying muscle. The skin is sutured. The ani- 
mal receives treatment by a cytokine inhibitor in a suitable concentration and 
form of administration. Control animals receive no treatment. After 1-4 weeks 
the rat is re-anaestitetized and the area of wound healing in the skin and in the 
muscle is harvested and processed for unmtmohistochemistEy. Conunercially 
available antibodies for macrophage specific CD-molecules (e.g. CDwl?, 
CD23. CD25, CD26, CD64, CD68, CD69, CD71, CD74. CD 80. CD88, CD91 
and CD105) arc used to visualize &e presence of macrophages in tiie healing 
1 5 tissues. The number of macrc^hages is then found to be significantly loww in 
the healing tissue after treatment with the cytokine inhibitor flian in control 
animals. 

The term "patient", as it is used herein, relates to any human or non- 
human mammal in need of treatment according to the invention. 
20 The scar fonnation that njay be prevented accoiding to the present in- 

vention is formation of any kind of scar, such as scats caused by surgery, e.g. 
repeated surgery, and scars caused by teaumatic tissue iigury, tissue injury re- 
sulting ftom toxic influence, or Aermic iignry, or as flie result of reduced blood 
flow due to vascular disease. 
25 The term "treatment" used herein relates to botii treatment in order to 

cure or alleviate a disease or a condition, and to treatment in order to prevent 
the development of a disease or a condition. The treatment may either be per- 
formed in an acute or in a chronic way. 

There are several different types of inhibitors of ^o-inflammatory cyto- 
30 kines &at may be used according to the invention: 
■ Specific TNF blocking substances, such as 

_ Monoclonal antibodies, e.g. infliximab. CDP-571 (Hwnicade™), D2E7, 
andCDP-870; 

- Soluble cytokine receptors, e-g. etanercept, lencrcept, pegylated TNF- 
35 receptor type I, TBP-1 

- TNF-reccptor antagonists 
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- Antisense oligonucleotides; e.g. ISIS- 10483 8; 
■ Non-specific TNF blocking substances, such as: 

- MMP inhibitors (i.e. matrix metallopiDteinase inhibitors, or TACE- 
inhibitors, i.e. TNF Alpha Converting Eazyme-inhibitois) 

. Tetracyclines, for example Doxycycline, Lymecycline, Oxitetiacy- 
cline. Tetracycline, Minocycline and synthetic tetracycline deriva- 
tives, such as CMT, i.c. Chemically Modified Tetracyclines; 

. Prinomastat(AG3340) 
Batimastat 
Maximastat 

. KB-R7785 

• TIMP-1, TIMP-2, adTlMP-1 (adenoviral ddivery of TIMP-1), 
adTIMP-2 (adenoviral delivery of TIMP-2) 

- Quinolones, for example Norfloxacin, Lcvofloxacin, Enoxacin, Spar- 
floxacin, Temafloxacin, Moxifloxacin, Gatifloxacin, Gemifloxacin, 
Grepafloxacin, Trovafloxacin, Ofloxacin, Ciprofloxacin, Pefloxacin, 
Lomefloxacin and Temafloxacin; 

- Thalidomide detivates, e.g. SelCID, i.e. Selective Cytokin inhibitors, 
such as dialidomide derivative, f« esanqple CC-1088, CDC-501, CDO- 
80 1 , and Linomide (Roquininex®;) 

- Lazaroids; nonglucocorticoid 2 1-aminosteroids such as U-74389G (16- 
desmelhyl tiiilazad) and U-74500 

- Prostaglandins; Il<vrost (prostacyclin) 

- Cyclosporin 

- Pentoxifyllin derviates 

- Hydroxamicacidderivates 

- N^>dLopyrans 

- Phosphodiesterase I, H, m, IV, and V-inhibitois; CC-1088, Ro 20-1724, 
rolipram, amrinone, inmobendan, vesna rin o n e, SB 207499 (Ariflo®) 

- Melanconin agonists; HP-228 

« Other TNF blocking substances, such as: 

- Lactoferrin, and peptides derived fiwmlactofenin such as those dis- 
closed in WO 00/01730 

- CT3 

- ITF-2357 

- PD-1 68787 
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- CLX-llOO HuvudW . 

- M-PGA 

- NCS-700 

- PMS-601 
5 - RDP-58 

- TNF-484A 

- PCM-4 

- CBP-1011 

- SR-31747 
10 - AGT-1 

- Solimastat 

- CH-3697 

- NR58-3.14.3 

- RIP-3 

15 - Sch-23863 

- Yissum project no. 1 1 649 

- Phanna projects no. 61 8 1 , 6019 and 4657 

- SH-636 

- SpecificIL-la and IL-lp blocking substances, sudi as: 

20 - Monoclonal antibodies; 

- Soluble cytokine receptors: 

- IL-1 type nrecq>tOT (decoy RII) 

- Receptor antagonists; IL-lxa,(Ora»gen®,Oifliokin®) 

- Antisense oligonucleotides; 

25 ■ Non-specificIL-laandlL-lp blocking substances, such as 

- MMP inhibitors (i.e. matrix metalloproteinase inhibitors), 

. Tetracyclines, for example Doxycychne, Ttovafloxacin. Lymecy- 
cline, Oxitetiacycline, Tetracycline, Minocycline, and synthetic tet- 
racycline derivatives, such as CMT, i.e. ChemicaDy Modified Tetra^ 
30 cyclines; 

• Prinomastat (AG3340) 
Batimastat 

• Maiimastat 
. KB-R7785 

35 ■ TIMP-l,TIMP-2,adTIMP-l,adTIMP-2 
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_ Quinolo«ts'<dhi«ol6»e*!r, for example Norfloxacin, Levofloxacin, 
Enoxacin, Sparfloxacin, Temafloxacin, Moxifloxacia, Gatifloxacin, 
Gemifloxacin, Grepafloxacin, Trovafloxacm, Ofloxacin, aprofloxacin, 
Pefloxacin, Lomefloxacin, Tonafloxacin; 
5 . Prostaglandins; Iloprost (prostacyclin); 

- Phosphodiesterase I. H, HI, IV, and V-inhibitors; CC-1088, Ro 20-1724, 
rolipram, amrinone, pimobendan, vesnaiinone, SB 207499. 

■ Specific IL-6 blocking substances, such as: 
_ Monoclonal antibodies; 

10 - Soluble cytokine receptors; 

- Receptor antagonists; 

_ Antisense oligonucleotides; 

■ Non-specific IL-6 blocking substances, such as: 

- MMP inhibitors (i.e. matrix metalloproteinase inhibitors) 

15 . Tetracyclines, for exan^lc Doxycychne, Lymecycline, Oxitetracy- 

cline. Tetracycline, Minocycline, and syathetic tetracycline deriva- 
tives, such as CMT, i.e. Chemically Modified Tetracyclines; 
Prinomastat (AG3340) 
Batimastat 
20 Marimastat 
KB-R7785 

TIMP-1. TIMP-2, adllMP-l, adTIMP-2 

- Quinolones (chinolones), for example Norfloxacin, Levofloxacin, 
Enoxacin, Sparfloxacin, Temafloxacin, Moxifloxadn, Gatifloxacin, 

25 Gemifloxacin, Grepafloxacin, Trovafloxacin, Ofloxacni. Ciprofloxacin, 

Pefloxacin, Lomefloxacin, Temafloxacin, 
_ Prostaglandins; Uoprost Oprostacyclin) 

- Cyclosporin 

- Pentoxifyffin derivates 

30 - Hydroxamic acid derivates 

- Phosphodiesterase I, II, III. IV, and V-inhiWtors; CC-1088, Ro 20-1724, 
xolqyram, amrinone, pimobradan, vesnarinone, SB 207499 

- Melanin and melancoitin agonists; HP-228 
■ Specific EL-g blocking substances, sudi as: 

3S - Monoclonal antibodies; 

- Soluble cytokine recq>tors; 
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- Receptor antagonists; 

- Antisense oligonucleotides; 

o Non-specificIL-8 blocking substances, such as:. 

- Quinolones (chinolones), for example Norfloxacin, Levofloxacin, 

5 Enoxacin,Sparfloxadn,Temafloxacin,Moxifloxacm,Gatifloxacin, 

Gemifloxacin, Grepafloxacm, Trovafloxacin, Ofloxacin, Ciprofloxacin, 
Pefloxacin, Lomefloxacin, Tmafloxacin, 

- Thalidomide derivates, e.g. SelCID, i.e. Selective Cytoldn inhibitors, 
such as; CC-1088, CDC-501, CDC-801 and Linomide (Roquininex®) 

10 - Lazaroids 

- Cyclosporin 

- Pentoxifyllin derivates. 

The phannaceutical composition according to the invention may ako 
conqaise other substances, such as an inert vehicle, or phannaeeutical accept- 
15 able adjuvants, carriers, preservatives etc., which aice weU known to persons 
skilled in ±6 art. 

The administratian of the TNF-inhibitor aad/or IL-1 inhibitor and/or 
pharmaceutical composition according to &e invention should preferably be 
performed early after injury to hmit the inflammatory reaction occurring at the 

20 wound healing site. The TNF-inhibitor and/or IL-1 inWbitar and/or pharmaceu- 
tical composition according to the invention is administered once or repeatedly 
until the desired result is obtained. The TNF-inlubitor aad/or TL-1 inhibitor 
and/or pharmaceutical composition according to the invention is administered 
in a dierapeutically effective amount, i.e. an amount that will lead to the de- 

25 sired then?)eutical effect and finis lead to an ingaovement of the patient's con- 
dition. 

The TNF-inhibitor and/or IL-1 inhibitor and/or pharmaceutical con^ 
sition according to the invention may be administered in any efficacious way 
normally used to administer such substances. Thus, the admimstration may be 

30 done both systemicaUy and locally and may be perfiozmed befixre, during 

and/or after all kind of surgical or traumatic tissue injury. The suggested treat- 
nient may also be ^plicable at tissue injury as the result of t)athological condi- 
tions including vascular disease and toxic influence. The TNF-inhibitor and/or 
IL-1 inhibitor aad/or pharmaceutical composition according to the invention 

35 may for example be injected via intta-articular, intravenous (i.v.), intramuscu- 
lar (i.m.), intraperitoneal (i.p.), intrathecal (i.t), epidural, intracerebroventricu- 
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lar (i.c.v.) or subcutaneous (s.c.) routes by bolus injections or by coixtmuous 
infusion. They may also be adnrinistered orally (per os), e.g. in the fiam of oral 
preparations, such as pills, syrups, or lozenges. Furthermore, they may be adr 
ministered by inhalation or inlianasaUy. Moreover, they may be administered 
iransepidezmally, e.g. in the fom of topical preparations such as lotions, gels, 
sprays, ointments or patches. They may also be administered in an irrigation 
sohxtion or by localized injection. FinaUy, they may also be administered by 
genetical engineering. 

According to one preferred embodiment of the invention, the pharma- 
ceutical composition is formulated as a sustained-release preparation. The sub- 
stance according to the invention may for example, be encapsulated in a 
slowly-dissolving biocompatible polymer. 

Exainples of suitable doses for di£ferem administration routes are given 

below. 



Per OS 


10-300 mg 


i.m- 


25-100 mg 


i.v. 


2.5-25 mg 


i.t 


0.1-25 mg 


inhalation 


0^-40 mg 


transepidermally 


10-100 mg 


intranasally 


0.1-10 mg 


s.c. 


5-10 mg 


i.c.v. 


0.1-25 mg 


epidurally 


1-100 mg 



daily - every 3*^ month 



daily - every 3** month 



Examples of suitable doses for different TNF inhibitors are given be- 



low. 



30 PrefeiredMore Most 

dosage preferred preferred 

dosage dosage 

Lenercept 

i.v. 5-200 10-100 30-80 
35 (all doses given in mg for admimsttation 
once every ^ week) 
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i.v. 5-200 10-100 30-80 Huvudfoxc ■ ... 

(all doses ffven in mgfor administration 

once every M/eek) 
S mP-571 
Humicade® 

i.v. l-lOO 5-10 5-10 

(all doses given in mg/kg body weight for administration as a 
single dose) 

10 D2E7 

i.v. 0.1-50 0.5-10 1-10 
S.C. 0.1-50 0.5-10 1-10 

(all doses given in mgfkg body vmght/or administration as a 
single dose) 

IS Iloprost 

i.v. 0.1-2000 1-1500 100-1000 

(all doses given in fig/kg body weight/day) 
intranasally 50-250 100-150 100-150 

(all doses given in j^/day) 
20 CC-1088 

Per OS 50-1200 200-800 400-600 

(eUl doses given in mg/day) 
CX)P-870 

i.v. 1-50 2-10 3-8 
25 (all doses given in mg/kg body weight for administration once 

every 4^ week) 
S.C. 50-600 100-400 100-200 

(all doses given in mg/day) 
Lmotnide 
30 (Roquinimex®) 

Per OS 0.1-25 5-20 10-15 

(all doses given in mg/kg body waght/day) 
HP-228 

i.v. 5-100 10-50 20-40 
35 (all doses given in fjg/kg body weight) 
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30 



ISIS-104838 
Per OS 1-100 10-50 
Sx. I -100 10-50 
i.v. 1-100 10-50 

(aU doses given in mg) 



15 

20-SO 
20-50 
20-50 



Ink. t. Pctsnl-ochregm 
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SB 207499 
Per OS 10-100 30-60 

(all doses given in 
KB^R7785 

sx. 100-500 100-300 
(all doses given in 
Prinomastat 
(AG3340) 

Per OS 1-250 5-100 

(all doses given in 
twice daUy) 

P ^timastat 

Per OS 1-250 5-100 

(all doses given in 
twice daily) 

Per OS 1-250 5-100 

(all doses given in 
twice daily) 

CDC-501 

Per OS 50-1200 200-800 
(all doses given in 

Per OS 50-1200 200-800 
(all doses given in 



30-45 

mg/day) 

mg/kg body weight/day) 



10-50 
mgfor administration 



10-50 
mgfor administration 



10-50 
mgfor administration 



mg/day) 
mg/day) 



150-250 



400-600 



400-600 



35 



It is possible to use either one or two or more substances according to 
the invention in the prevention of scar formation. When two or more sub- 
stances are used they may be administered either simultaneously or separately. 
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The substances according to Ae invention may also be adnunistered in 
combination with other drugs or compounds, provided that these otilier drugs or 
con^>ounds do not eliminate the effects desired according to the present invoi- 

tion, i.e. line effect on TNF. 

5 It is understood that the response by individual patients to the sub- 

stances according to the invention or combination thet^ies, may vary, and the 
most efficacious combination of dn:^ for each pstieat will be determined by 
ibe physician in charge. 

The invention is further illustrated in the Exanqple below, which is only 

1 0 intended to illustrate the invention and should in no way be considered to limit 
the scope of the invention. The invention is also conqMtred to fte stated of the 
art ia the Comparative Exanq>le. 

Example 

1 5 Four rats wwe anaesdiedzed with a standardized combination of p^itobar- 
bital and diazepam. The skin on &e back was shaved. Through a midline inci- 
sion, a laminectomy of the 4*'' lumbar vertebra was performed. The spinal mus- 
cles and fee skin was sutured. Two rats received an intraperitoneal injection of 
4 mg/kg of infliximab. Infliximab is a monoclonal antibody towards TNF with 

20 an inhibiting action with a duration of 1-2 months following single administra- 
tion in die dosage used. The other two rats received an istrapexitoneal injection 
of saline. After 2 weeks the rats were reanaesdiesized and wound healing and 
scar fonnation were evaluaSed by a person being unaware of the experimental 
protocol. Wound healing was considered normal in both groups. In fiie group 

25 of animals that received infliximab the previous location of the lamina was 
filled with soft connective tissue that did not adhere to the spinal dura mater 
and was easy to remove. In the non-tieated group, there was a somewhat more 
dense lump of connective tissue tiiat was adherent to the spinal dura mater. 

30 Compgrative CTfl^^le <'"ot according to the mvention) 

FoUowing a laminectomy of the lamina of the 4* himbar vertebra either 
0.15 ml of 20 ng/ml of recombinant rat TNF in distiUed water or just 0.15 ml 

of distilled water was instilled in the lammectomy space. The wound was su- 
tured and assessed after 1 week, 2 weeks regarding wound healing and scar 
35 tissue formation. There were 20 rats in total. Five rats weie treated with TNF 

and five rats with only distifled water for each duration. Contrary to what could 
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be expected the wound healing was significantly itnpaired in &e rate exposed 
to TNF. The scar formation in Ae laminectomy space was significandy mere 
pronounced in the TNF exposed rats, also contrary to what could be expected 
from the literature. The scar in the TNF e:!qposed rats was also attached to the 
5 dura mater covering the spinal cord by adhesions. All obsetvatioos were per- 
fonned in a blinded fashion. 
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i--'^--^"' CLAIMS 

L Use of a substance diat inhibits a pro-infiammatoiy cytokine for the 
production of a pharmaceutical con^)osition for prevention or reduction of scar 
S tissue and/or adhesion formation. 

2. Use according to claim 1, wherein said pro-inflammatoiy cytokine is 
selected from the group consisting of TNF, IL-1, IL-6, IL-8, IL-12, IL-15, EL- 
17, BUIS, GM-CSF, M-CSF, MCP-1, MDP-l, RANTES, ENA.78, OSM, FGF, 
10 PDGF,andVEGF. 

3- Use according to claim 1 or 2, wherein said pro-in fl am ma tory cyto- 
kine is selected from ihe ffoup consisting of TNF and 

15 4. Use according to any one of the claims 1 - 3, wherein said pharma- 

ceutical composition is for trea1m«it of posttraumatic tissue iqjury. 

5. Use according to claim 4, wherein said posttraumatic tissue injury is 
caused by surgery- 

20 

6. Use according to any one of the claims 1-3, wherein said pharma- 
ceutical composition is for treatment of tiieimic injury. 

7. Use according to any one of the claims 1-3, wherein said pharma* 
25 ceutical composition is for treatment of a pathological condition witii scar for- 
mation. 

8. Use according to claim 7, wherein said pathological condition wifii 
scar formation is caused by a vascular disease selected from the groi^ consist- 

30 ing of bleeding and infarct. 

9. Use according to claim 7, wherein said pathological condition with 
scar formation is caused by a toxic influence. 



35 



10. Use according to claim 7, wherein said pathological condition wiA 
scar formation is caused by cystic fibrosis. 
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11. Use accordii^ to any one of the claims 1 - 10, \i^berein said sub- 
stance is a monoclonal antibody. 

12. Use according to claim 1 1 , wherein said substance is selected fiom 
the group consisting of infliximab, CDP-571, D2E7 and a)P-870. 

13. Use according to any one of the claims 1 - 10, wherein said sub- 
stance is a soluble cytokine receptor. 

14. Use according to claim 13, wherein said substance is etanercept. 

15. Use according to any one of Ae claims 1 - 10, wherein said sub- 
stance is a receptor antagonist. 

16- Use according to any one of the claims 1 - 10, wherein said sub- 
stance is an antisense oligonucleotide. 

17. Use according to any one of the claims 1 - 10, ixiierem said sub- 

20 stance is an MMP inhibitor selected fiom the group consisting of tetracyclines, 
chemically modified tetracyclines, Prinomastat, Batimastat, Marimastat, KB- 
R7785, TIMP-1, TIMP-2, adTlMP-1, and adTIMP-2. 

18. Use according to any one of the claims 1 - 10, wherein said sub- 
25 stance is an quinolones selected from the group consisting of Norfloxacin, 

Levofloxacin, Enoxacin, Sparfloxacin, Temafloxaoin, Moxifloxacin, Gatiflox- 
acin, Gemifloxacin, Grepafloxacin, Trovafloxacin, Ofloxacin, Ciprofloxacin, 
Pefloxacin, Lomefloxacin, and TemafloTUcin. 

30 19, Use according to any one of the claims 1 - 10, wherein said sub- 

stance is a thalidomide derivate selected from the group consisting of CC- 
1088, CDC-501. CDC-Spl andLinomide. 

20. Use according to any one of the claims 1 - 10, wherein said sub- 
35 stance is selected from the group consisting of prostaglandins, phosphodi- 
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esterase I, H, III, IV, and V-inhibitors, cyclosporin, pentoxifyllin derivates, 
hydroxamic acid derivates, melanin and melancortm agomsts, and lazaroids. 

21. Use according to any one of the claims 1 - 10, whweinsaidsub- 
5 stance is a specific IL-la and/or BL-lp blocking substance. 

22. Use according to any one of the claims 1-10, wherein said sub- 
stance is a non-specific IL-1 a and/or IL-1 P blocking substance. 

10 23. Use according to any one of the claims 1 - 10, herein said sub- 

stance is lactofetrin or a peptide derived firom lactofenin. 

24. Use according to any one of &e claims 1-23, wherein said pharma- 
ceutical conqposition is formulated for localized a dm i n istration. 

15 

25. Use according to any one of the claims 1 - 23, wh»ein said pharma- 
ceutical composition is formulated for systemical administraticm. 

26. A method for prevention or reduction of scar tissue and/or adhesion 
20 formation wherein a ttierapeutically effective amount of a substance that inhib- 
its a pro-inflammatory cytokine is administered to a patient in need of said 
treatment. 

27. A method according to claim 26, wherein said pro-inflammatory cy- 
25 tokine is selected from the group consisting of TNF, IL-1, IL-6, IL-8, IL-12, 

IL-15, IL-17, IL.18, GM-CSF, M-CSF, MCP-1, MEP-l, RANTES, ENA-78, 
OSM, FGF, PDQF, and VEGF. 

28. A method according to 26 or 27, wherein said pro-inflammat«My cy- 
30 tokine is selected fipom ihe group consisting of TNF and IL-1 . 

29. A method according to any one of the claims 26 - 28, for treatment 
of posttraumatic tissue injury. 

35 30. A method according to claim 29, whraein said posttraumatic tissue 

ixq^ury is caused by surgery. 
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3 L A method according to any one of the claitos 26 - 28, for treatment 
of tiieimic injury. 

S 32. A method according to any one of the claims 26 - 28, for treattnent 

of a pathological condition with scar fomiation. 

33. A method accoiding to claim 32, wherein said pathological condi- 
tion witfi scar fonnation is caused by a vascular disease selected from the 

1 0 group consisting of bleeding and infarct. 

34. A method according to claim 32, wherein said padiological condi- 
tion with scar fomation is caused by a toxic influence. 



15 3 5. A method accoiding to claim 32, wherein said pa&olagical condi- 

tion wi& scar formation is caused by cystic fibrosis. 

36. A method according to any one of tihe claims 26 - 35, wherein said 
substance is a monoclonal antibody. 

20 

37. A method accoiding to claim 36, wherein said substance is selected 
fiom the group consisting of infliximab, CDP-571, D2E7 and CX>P-870. 

38. A method accoiding to any one of the claims 26 - 35, wherein said 
25 substance is a soluble cytokine receptor. 

39. A metfiod according to claim 38, wherein said substance is etaner- 

cept 

30 40. A meOiod accoiding to any one of the claims 26 - 35, wherein said 

substance is a receptor antagonist 

41 . A method according to any one of the claims 26 - 35, wherein said 
substance is an antisense oligonucleotide. 
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42. A method according to any one of the claims 26 - 35, wherein said 
substance is an MMP inhibitor selected from flie group consisting of tcltacy- 
clines, chemically modified tetracyclines, Prinomastat, Batimastat, Marimastat, 
KB-R778S, TIMP-1, TIMP-2, adTIMP-1, and adTIMP-2. 

5 

43. A method according to any one of the claims 26 — 3S» wherein said 
substance is an quinolones selected from the group consisting of Norfloxacin, 
Levofloxacin, Enoxacin, Sparfloxacin, Temafloxacin, Moxifloxacin, Gatiflox- 
acin, Gemifloxacin, Grepafloxacin, Trovafloxacin, Ofloxacin, Ciprofloxacin, 

1 0 Pefloxacin, Lomefloxacin, and Temafloxacin. 

44. A method according to any one of the claims 26 — 3S, wherein said 
substance is a thalidomide derivate selected from Ae group ccmsisting of CO 
1 088, CDC-50 1, CDC-801 and Linomide. 

15 

45. A method according to any one of the claims 26 - 35, wherein said 
substance is selected from die group consisting of prostaglandins, phosphodi- 
esterase I, II, in, IV, and V-inhibitors, cycloqjorin, pentoxifyUin derivates, 
hydroxamic acid derivates, melanin and melancortin agonists, and lazaioids. 

20 

46. A method according to any one of the claims 26 - 35, wherein said 
substance is a specific IL-la and/or EL-ip blocking substance. 

47. A method according to any one of Ae claims 26 - 35, wherein said 
25 substance is a non-specific IL-la and/or IL-1 p blocking substance. 

48. A meAod according to any one of flie claims 26 - 35, wherein said 
substance is lactoferrin or a peptide derived from lactoferrin. 

30 49. A method according to any one oftiie claims 26 -48, wherein said 

substance is locally administered. 

50. A mcAod according to any one of the claims 26 - 48, wherein said 
substance is systemically administered. 
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H.--. fcr;c>n ABSTRACT 

The use Of a substance that inhibits a pro-ioflanmiatory cytokme, such 
as TNF or IL-1, for the production of a phacmaceutical composition for 
prevention or reduction of scar tissue and/or adhesion fwmation is disclosed. 
Also a method for prevention or reduction of scar tissue and/or adhesion 
formation wherein a therapeutically effective amount of a substance that 
inhibits a pto-inflammatory cytokine is administered to a patient in need of 
said treatment is disclosed. 
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